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Comment on “Observation of the Wigner-Huntington transition to 
metallic hydrogen” 
 
A recent paper of Dias and Silvera (DS) [1] reports on production of metallic hydrogen in a 
diamond anvil cell at 495 GPa at 5.5 and 83 K. The results are implied to have a great impact on 
“energy and rocketry”. Here we argue that the presented (very scarce) results are contradictory with 
the presented experimental description making their claims unsupported experimentally. Moreover, 
the proposed implications are highly speculative making this paper very confusing for a broad 
audience [2]. Elucidating the claims and the related implications is important for building a coherent 
picture that is currently emerging as the results of theoretical calculations at various levels and 
experimental investigations employing static and dynamic compression techniques (e.g. Refs. [3-7]). 
There is no doubt that hydrogen metallizes at high pressures. But this does not make all claims 
about reaching this state immediately valid. Scientific community would like to learn at what 
conditions hydrogen metallizes, what is the nature of the conducting state [8] and its properties (e.g. 
superconductivity). Here we argue that the presented data do not provide any reliable information 
on this. 
There is a lot of interest in the high pressure community to the experimental evidence of 
metallic hydrogen phase claimed in the publication at hand. We briefly reiterate here that the 
pressure in the experiment of DS is not measured using the accepted by the community standards: 
there is no continuity in the IR- Raman data presented, and the Raman data at the claimed 495 GPa 
are of low quality and do not look unambiguously as a Raman signal from the stressed anvil as it is 
reported in other works [5, 7], so we express a doubt that DS were even in a close vicinity of the 
claimed pressure. Previously used extrapolations of the pressure-load curves cannot serve as a 
reliable tool any more: moreover, the linear curves of this kind are totally unrealistic! (e.g. Ref. [9]) 
DS report visual observations of a very shiny material in the DAC cavity. Without specifying 
what could cause such observations we note that there is no diagnostics of hydrogen presence in the 
cavity at these conditions, for example, using continuity arguments based on the monitoring of the 
physical properties of hydrogen (e.g. Ref. [5, 7]).  
DS also report reflectivity measurements of their “Wigner-Huntington” state of hydrogen. 
They use the diamond absorption correction of Ref. [10], to offset the unknown absorption of their 
diamonds at high pressure (Fig. 1). However, the correction has been applied erroneously as 
according to Vohra [10] at 405 nm (3.06 eV, see also Fig. S4) the optical density of the diamond 
anvil should be around 6 (extrapolated to 495 GPa)  leaving almost no light to pass. This contradicts 
DS observations of about 50% of raw reflectivity at 405 nm suggesting that their signal is spurious 
(not from the sample) and/or they have not reached the claimed pressure.        
In summary, we refute the claim of DS that “We have produced atomic metallic hydrogen in 
the laboratory at high pressure and low temperature”. They rather reported artifact of their 
measurements at the unknown (likely at much lower than claimed) pressures and their observations 
have nothing to do with the properties of metallic hydrogen, which will be a topic for the research 
to come.    
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Fig. 1. Reflectance of hydrogen at 495 GPa determined by DS (filled circles- corrected, open circles – 
uncorrected) in comparison with the diamond transmittance from Vohra [10] – at 230, 257, 311, and 338 GPa 
(broadly consistent with the results of Goncharov et al. [11]) used to correct the data for the diamond 
absorption at high pressures. The proper correction (estimated from Vohra’s data extrapolated to 495 GPa) 
suggests that uncorrected results should be much lower than reported by DS– these are shown as open 
triangles. These estimates strongly suggest that the reflected signal presented by DS was spurious and/or 
pressures were much lower than claimed, below 230 GPa. 
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